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R EOPENING OF A LEFT SUPERIOR CAVAL VEIN CANoccur early or late after the creation of cavo-pulmonary connections. The reopening can
cause profound cyanosis due to veno-venous right-
to-left shunting.1,2 If the reopened left superior caval
vein is small, or has intrinsic stenosis, embolisation
using coils is considered the treatment of choice.3,4
In the case we report here, due to the large size of the
venous channel and the absence of stenosis, we closed
the vein using an Amplatzer ductal occluder.
Case report
The patient was a 7-year-old boy with usual atrial
arrangement, tricuspid atresia with discordant 
ventriculo-arterial connections, a restrictive ventricu-
lar septal defect, and coarctation of the aorta with a
hypoplastic aortic arch and right descending  aorta.
Repair of the aortic arch had been performed at the
age of 8 weeks, followed by a Damus-Kaye-Stansel
anastomosis, atrioseptectomy and construction of a
central aorto-pulmonary anastomosis at the age of 10
weeks, and a total cavopulmonary connection at the
age of 2 years and 5 months, respectively. A 3 mm
fenestration was created in the baffle. Persistence of
the left superior caval vein had been excluded by
angiography prior to the total cavopulmonary con-
nection. The saturation of oxygen measured transcu-
taneously at discharge after the total cavopulmonary
connection was 95%. The patient was then readmit-
ted for hemodynamic and anatomic evaluation at the
age of 7 years because of increasing cyanosis.
Clinical findings at admission revealed a good
general state, but cyanosis was noted, with an oxy-
gen saturation of 82% at rest and of 79% during
submaximal exercise. Transoesophageal echocardio-
graphy showed a small fenestration of the caval venous
tunnel, measuring 2.5–3 mm, which permitted a
right-to-left shunt.
Catheterisation was performed under general 
anaesthesia and continuous infusion of heparin at
10,000 IU/m2/day. The haemodynamics were satis-
factory, with a moderately increased central venous
pressure of 12 mmHg. The total cavopulmonary con-
nection was unrestricted, and the pulmonary occlusion
pressure was 8 mmHg. Under mechanical ventilation,
and at an inspired oxygen fraction of 0.30, mixed
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venous oxygen saturation was 70%, aortic oxygen 
saturation 98%, and aortic partial oxygen pres-
sure 120 Torr. Angiography showed an unobstructed
cavopulmonary connection, an adequate Damus-
Kaye-Stansel anastomosis without arterial valvar
insufficiency, a small fenestration in the caval venous
baffle, and a large reopened left superior caval vein,
diameter 7 mm, without significant intrinsic stenosis,
draining into the pulmonary venous atrium (Fig. 1A).
After catheteri sation of the left internal jugular
vein, a 7F/100 cm long Gensini catheter was intro-
duced through a 7 French sheath over a wire. The
Gensini catheter served as long sheath, allowing the
introduction of the del ivery system for an Amplatzer
ductal occluder connected to a 8/10 mm device. This
technique was adopted due to difficulty with intro-
duction of the terminal curve of the Amplatzer long
sheath into the left superior caval vein. After veri-
fication of an adequate position for the device by
injection of contrast medium into the proximal part
of the left superior caval vein, the occluder was dis-
connected from its delivery system. Angiography
showed complete occlusion of the left superior caval
vein, and unrestricted flow through the brachio-
cephalic vein (Fig. 1B). Caval venous pressure, mixed
venous oxygen saturation, and aortic oxygen satura-
tion remained unchanged after the procedure, but
aortic partial oxygen pressure rose to 334 Torr. After
extubation, arterial oxygen saturation was 96% in
room air.
Recovery was uncomplicated. Chest radiography
performed 48 h after the procedure showed an
unchanged position of the device. The patient was
discharged 72 h after the catheterisation in good
clinical  condition and without cyanosis.
Discussion
Persistence of the left superior caval vein is present
in up to 0.4% of the normal population, and in up to
10% of patients with congenital cardiac defects.1
The anomaly is thought to be the result of reduced
compression of the left-sided cardinal vein between
the left atrium and the hilum of the left lung during
embryological life.1
Reopening of a left superior caval vein is a not
uncommon complication early or late after construc-
tion of cavopulmonary connections, leading to reduced
pulmonary blood flow and increasing clinical cyanosis
due to a veno-venous right-to-left shunt.2,5 Postopera-
tive abnormal hemodynamics, with an increased pres-
sure gradient between the systemic and pulmonary
venous system, could be responsible for this feature.5
In our patient, as with previous reports, the left
superior caval vein was not patent before construction
of the total cavopulmonary connection, but obviously
was not obliterated since it reopened during the post-
operative course. This led to cyanosis at rest which
increased with exercise, giving the indication for
treatment.
Therapeutic strategies for the closure of a reopened
left superior caval vein are either surgical ligation6
or transcatheter closure. Coil embolisation has been
successfully performed after a bidirectional cavopul-
monary anastomosis.3,4 In our patient, the vein was
unsuitable for coil embolisation due to its large size,
its connection with the pulmonary venous atrium,
and the absence of intrinsic stenosis.
The Amplatzer ductal occluder, originally designed
for the closure of the patent arterial duct, consists of a
self-expanding nitinol mesh which, when deployed,
results in stenting of the vessel and compression of its
wall, ensuring positional stability.7 Due to these prop-
erties, the occluder appeared to be a reasonable choice
for the closure of the left superior caval vein in our
patient. By placing a large sized occluder proximal to
the junction of the vein with the pulmonary venous
atrium, we attained complete closure, also achieving
positional stability of the device.
Due to its proximal curvature, the Amplatzer
long sheath could not be introduced into the left
superior caval vein, leading us to utilise a Gensini
catheter to introduce the Amplatzer del ivery system.
This allowed adequate positioning of the device, 
and injections of contrast medium for the control 
of occlusion after deployment of the occluder. This
technique was safe and successful. This is, to the best
of our knowledge, the first report on closure of 
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Figure 1.
(A) Selective ang iogram into the reopened  left superior caval  vein
(LSCV) d raining into the pulmonary venous atrium (PVA). 
(B) Selective ang iogram in the proximal part of the left superior
caval  vein obstructed  with the Amplatzer d uct occlud er (ADO). 
IV: brachiocephal ic vein; VCS: superior caval  vein.
a reopened left superior caval vein with an Amplatzer
ductal occluder.
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